A pivotal role of cyclin D3 and cyclin-dependent kinase inhibitor p27 in the regulation of IL-2-, IL-4-, or IL-10-mediated human B cell proliferation.
The functional differences between IgDhighCD38- naive and IgD-CD38- memory (M) or IgDlowCD38+ germinal center (GC) B cells may stem from their variable response to signals that regulate activation, proliferation, and differentiation. In this report, we provide evidence for differential induction of cell cycle regulators in tonsillar human B cell subpopulations that were activated with anti-IgM and anti-CD40 in the presence or absence of IL-2, IL-4, or IL-10. Naive (IgDhigh) B cells exhibited a significant proliferative response to IL-4, but not to IL-2 or IL-10, whereas these cytokines triggered variable levels of growth in the combined GC/M subpopulation (referred to as IgDlow), as measured by [3H]thymidine incorporation. Induction of growth by cytokines in B cell subpopulations strictly correlated with the increased levels of cyclin D3 and cyclin-dependent protein kinase (cdk) 6. Moreover, only cyclin D3/cdk6 complexes were functional as observed in both naive and GC/M B cells stimulated in the presence of IL-4. In addition, active growth was associated with cytokine-mediated elimination of the cell cycle inhibitor p27. The significance of p27 in human B cell cycle was further demonstrated by rapamycin-mediated growth inhibition of IL-4-dependent proliferation, which resulted in strikingly increased p27 levels. Taken together, our findings suggest that cyclin D3, cdk6, and p27 play key roles in IL-2-, IL-4-, and IL-10-mediated human B cell proliferation. Furthermore, these results may provide a molecular basis for different cycling characteristics of naive and GC/M B cell subpopulations.